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EVOLVING ROLES, SAME GOALS:

The Changing Landscape of Pain Management
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Gudin

Hello, my name is Jeff Gudin. I'm the
director of pain management and
palliative care at the Englewood
Hospital and Medical Center in
Englewood, New Jersey, and also a
clinical instructor of anesthesiology at
the Icahn School of Medicine at
Mount Sinai.

| want to welcome you to our
program, titled “Evolving Roles, Same
Goals: The Changing Landscape of
Pain Management.”

Gudin

Before we get started, | want to
introduce you to our faculty for the
program.

Argoff

I’'m Charles Argoff, a professor of
neurology at Albany Medical College
and director of the Comprehensive
Pain Center at Albany Medical Center
in Albany, New York.

Brennan

I’'m Michael Brennan. I’'m the medical
director and chief medical officer of
the Pain Center of Fairfield in
Fairfield, Connecticut.

I’'m also associate medical director for
the Chronic Pain and Recovery Center
at the Silver Hill Hospital in New
Canaan, Connecticut.

Gudin
Welcome gentlemen.

Argoff and Brennan
Glad to be here.
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Disclosures

« This promotional program was developed by Teva and the
faculty are presenting on behalf of Teva

» The faculty have received compensation from Teva to make
this presentation

Gudin

| also want to let you, our audience,
know that this program was
developed by Teva Pharmaceuticals,
that the three of us are presenting on
behalf of Teva, and that we have
been compensated by Teva to
develop this presentation.

Program Overview

« Today's Objectives
— Outline some of the options for pain management,
focusing on the role of opioids
« Although efficacious, opioids are subject to misuse, abuse,
and diversion

— Consider the role of HCPs, patients, and government
as part of a multifaceted approach to address these
issues

Discuss how industry may play a role in augmenting a
multi-faceted approach through the development of
abuse-deterrent opioid formulations

+ Review FDA draft guidance on their development

Gudin

Over the course of this program, we
will discuss some of the issues we all
deal with on a day-to-day basis.
Specifically, we'll take a look at
treatment options, focusing on
opioids. As we all know, opioids are

used to treat paineermeniy
efficacious;-but abuse can occur are

subjectto-misuseabuse,and
diversion—As such, it’s important that
we, as pain practitioners, understand
when and how to use them.

We will also examine a multifaceted
approach to addressing issues
associated with opioids, and how
HCPs, patients, and the government
can help in safeguarding medications.

Finally, we’ll take a look at how the
development of abuse deterrent
opioids may play a role in this
multifaceted methodology, taking
information from the 2013 FDA Draft
Guidance on this topic.

Comment [MD1]: How do you safe guard
medicines?
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Part
5

— Complexities in Pain Management

PAIN
MATTERS

COMPLEXITIES IN PAIN MANAGEMENT

Introduction

Gudin

Hi, I'm Jeff Gudin and | am going to
start this program by talking about
some of those day-to-day challenges
a practitioner may face when it
comes to prescribing opioids.

Gudin

Chronic pain constitutes a significant
medical need in the United States.
We recognize that patients are living
longer with chronic illness, surviving
their trauma or cancer, and suffering
with multiple comorbidities that all
have pain in common.

We know that pain affects over 100
million Americans and costs this
country a significant amount of
money, estimated at over 600 billion
dollars annually in direct costs and
lost productivity. And we know that
there's a cost to patients as well, that
chronic pain may impact routine
activities.

Now, we know there are a few
choices for analgesic medications,
and opioid analgesics represent an
important tool in our chronic pain
arsenal. Unfortunately, with the
expanding use of opioid analgesics,
an epidemic of prescription opioid
abuse has resulted due to the
diversion of these powerful
analgesics to the non-patient
population.

One of the challenges for those of us
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who treat pain patients has been how
to utilize these important analgesics
safely and effectively. And what
we've recognized is that there's no
simple solution. A multifaceted
approach is needed to make sure that
pain management is adequately
provided to patients who need it,
while we also deal with issues such as
abuse, misuse, and diversion of these
substances.

We've developed strategies to deal
with opioid abuse, most notably
focused around educating the many
parties involved. The pharmaceutical
industry has also stepped up and is
trying to play a role in preventing the
misuse and abuse of prescription
analgesic medications.

One way that they've done this is
through the development of abuse
deterrent formulations. And any time
we treat patients, always in the back
of our heads as clinicians is, we have
to balance our treatments. So we
have to provide patients with
adequate analgesia, but minimize the
adverse events associated with those
medications, and not just
physiological adverse effects, but also
the adverse effects of opioid abuse,
misuse, and/or diversion.
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Opioids An Important Analgesic Option

Opioid Prescriptions Dispensed by Retail Pharmacies—
United States, 1991-2013

criptions (millions)

Total Pro:

Year ™
i)

Unintended Consequences of Abuse

Drug Overdose Deaths by Major Drug Type—
United States, 1999-2010
16000 —Opiolds ——Heroin ——Cocaine ~——Benzodiazepines
16000
14000
12000
10000
8000
6000
4000 ——

—_—

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Year

2000 | ————

Number of Deaths

Gudin

| mentioned before that opioids are
certainly an important analgesic
option in the chronic pain
management world. This has been
recognized over time. And if you look
at this chart, starting in the early
1990s, taking us up to 2013, you
could see that there has been a slow,
yet progressive increase in the
amount of opioids dispensed by retail
pharmacies in the United States.
Again, this has to do with our
improved abilities to assess pain and
our willingness to treat chronic pain
with a treatment regimen that
includes opioids .

Unfortunately, the greater volume of
opioid analgesics has also resulted in
issues related to misuse or diversion

of these important analgesics.

Gudin

Beyond increased misuse and
diversion, there has also been an
increase in deaths due to drug
overdose. As you can see in this
chart, prescription opioids outrank
both heroin and cocaine combined as
a cause of death here in the United
States.

Looking at the slope of these curves,
you see that drug overdose deaths
due to prescription opioid use has
outpaced heroin and cocaine,
highlighting the need to develop
strategies to prevent prescription
opioid misuse and abuse.

It's important for clinicians to
recognize that the majority of these
deaths are unintended. These are
not suicide attempts. These are

Confidential

TEVA_MDL_A_08652509
P-19080_00006



PAIN-40128 Pain Matters: Evolving Roles, Same Goals Video Script

people who escalate their doses of
opioids, usually combined with
alcohol or other central nervous
system depressants, and
unintentionally die because opioids
contributed to their respiratory
depression.

What Is the Scope of Intended Abuse/Addiction?

Percent of patients
being treated with
chronic opioid
therapy with high
likelihood of
abuse/addiction

Gudin

David Fishbain, a renowned academic
pain psychiatrist from the University
of Miami, conducted an evidence-
based review of the chronic pain
literature, focused on patients with
non-cancer and non-malignant pain
who were receiving chronic opioid
analgesic therapy. He looked at 67
different studies that evaluated the
abuse or addiction rate, aberrant
drug-related behaviors, and urine
toxicology testing.

And what he found is that only 3.27
percent of patients being treated
with chronic opioid therapy had a
high likelihood of abuse or addiction
with their opioid analgesics. Most
notably, he found a 25 times lower
rate of abuse or addiction in patients
who didn't have a prior history of
abuse or addiction.

This is an important data set for us to
recognize that the risk is clearly
greater in patients with a previous
history of abuse or addiction and that
it's relatively low for patients with
chronic non-malignant pain who
don't have a previous history of
addiction.
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Source of Opioid Diversion with Increasing Non-medical Use'

% Obtained

Most Common Source of Opioid by
Frequency of Nonmedical Use

Number of Days of non-medical Use

Gudin

Here we see data from the Substance
Abuse and Mental Health Services
Administration, or SAMHSA.

We all know that the most common
initial source of opioids for
nonmedical use comes from a friend
or family member for free, but as the
frequency of non-medical use
increases, the opioid becomes more
likely to come from a clinician,
highlighting the need for us to
educate and empower our patients to
use their medication appropriately.

This brings us to the end of our
discussion on some of the
complexities clinicians face in pain
management, and | hope you found
this chapter informative.

Please return to the main menu and
select the next chapter to hear Dr.
Argoff tell you more about the role
that clinicians and others can play in
addressing opioid abuse.
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Part 3 — Addressing Opioid Abuse: A Multi-Faceted App

11

12

PAIN
MATTERS

ADDRESSING OPIOID ABUSE:
A MULTI-FACETED APPROACH

Approaches to Mitigate Opioid Abuse

Clinician education on: appropriate prescribing, screening, monitoring, and patient management

~ Patient education on adherence, storage, and disposal

Prescription Drug Monitoring Programs (POMPs)

~ Scheduling changes
Risk Evaluation and Mitigation Strategies (REMS)
~ Changes to opioidabeling

+ Develo

raft guidance from the FDA

oach
Argoff
I’'m Charles Argoff, a professor of
neurology at Albany Medical College
and director of the Comprehensive
Pain Center at Albany Medical Center
in Albany, New York.

In the previous chapter, you heard Dr.
Jeff Gudin discuss some of the
challenges we face with balancing the
need for effective pain management
with some of the dangers of
prescription opioid use. To continue
this conversation, I'll focus on how
we can address opioid abuse with a
multifaceted approach.

Argoff

There are many approaches to
mitigate opioid abuse, and | would
like to divide them into three main
buckets.

First, it’s education that ensures
clinicians understand how to
prescribe, screen, monitor, and
manage patients appropriately with
opioid therapy. This should be
combined with patient education on
adherence to a treatment program,
as well as appropriate storage and
disposal of opioids.

Second is the availability and use of
tools that can help us guide the
approach to managing a person on
opioid therapy. For example,
prescription drug monitoring
programs, which have been
developed in almost every state, help
us as clinicians see what controlled
substances our patients are currently
being prescribed.

We have also had scheduling changes
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Stakeholders Addressing Opioid Abuse

A collaborative approach is necessary

HCPs Patients Government Industry
State + Federal

A multifaceted approach to mitigating risk is required
to ensure safe and effective pain management

regarding opioid therapy. We have
risk evaluation and mitigation
strategies or REMS programs to help
us guard against opioid abuse,
changes to opioid labeling, and abuse
deterrent draft guidance from the
FDA.

The FDA draft guidance outlines how
abuse deterrent properties can be
tested and what claims the FDA might
allow in the product’s package insert
based on favorable study results.

14

Universal Precautions

Argoff

It's important to recognize that there
are multiple stakeholders who are
involved in addressing opioid abuse
and it is necessary for there to be a
collaborative approach among these
groups.

These groups include healthcare
professionals who are currently
involved in managing patient care,
the patients themselves, State and
Federal government entities, as well
as industry. To ensure safe and
effective pain management, we need
a multifaceted approach between all
parties to recognize and mitigate the
risks associated with opioid use.

How often are these done in “low-risk” patients?

Various Instruments including:

HCPs are at the forefrontof pain management and employ
multiple methodsto assess opioid isk in individual patients

Argoff

Healthcare providers can play a role
by following universal precautions,
incorporating screening strategies,
and monitoring patient adherence to
prescription opioids.

Some of the elements of universal
precautions are outlined here, and
include establishing a diagnosis,
incorporating the use of a treatment
agreement, periodic pain
assessments, reviewing the diagnosis,

Confidential
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and of course, ensuring appropriate
documentation.

Establishing the diagnosis is
important to understand the medical
reason for opioid therapy in the
patient.

Treatment agreements between the
prescriber and the patient are also
part of universal precautions and
ensure both parties understand and
agree to how pain will be managed.

Assessing the pain itself, not only the
character of the pain but the intensity
of the pain, the impact that that pain
has on that person’s life, vocation,
recreational activities, and so on is
also part of this process.

Reviewing diagnoses as we take care
of patients over a period of time is
also warranted, particularly when
other treatments and diagnoses
change.

Documenting all of these is critical as
well to ensure all clinicians involved
in patient care understand why and
how treatment decisions have been
made with regard to opioid therapy in
this individual.

In terms of screening, there are
various instruments that we could
use as healthcare providers to
identify risk of opioid abuse in our
patients, and some of them are listed
here.

We also have adherence monitoring
approaches. State-specific
prescription drug monitoring
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Patient Responsibilities

programs provide us with some
insight into the use of opioids by a
particular patient, but may vary
widely between states.

Random drug screens are important.
Random urine drug screens may be a
way of confirming or evaluating
adherence for the people to whom
we prescribe medications, as is pill
counting to see whether it appears
that the person who we're
prescribing the medication to is
actually using it in a way that we have
prescribed it and is adhering to that
regimen.

Keep in mind, even though we might
consider any of our patients to be low
risk for opioid abuse, no patient has
zero risk of it. As healthcare
providers, we are the front line
against opioid abuse, and as such, we
need to use multiple methods to
support safe and effective use of the
treatments we prescribe.

Argoff

The patient has responsibilities as
well, which we can help through
patient education. For example, we
can help the patient understand how
to safely use, store, and dispose of
opioids.

From a safe use point of view, we can
encourage our patients to take their
medications as prescribed, to
understand the risks associated with
chronic opioid therapy, and to be
aware of inappropriate use and its
consequences.

From a safe storage point of view, we
don’t want a person’s opioid therapy
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Whatis a PDMP?

Prescription Drug Monitoring Program

wide electronic database

cts data on substances dispensedin state

— Housed by designated state agency (eg, regulatory, administrative, law enforcement)
Accessibleto authorized personnel

Supports legitimate access to controlled substances

Identifies and deters drug abuse and diversion

Facilitates identification and treatment of those addicted to prescription drugs
~ Provides use and abuse data to inform public health efforts
~  Educates individuals on use, abuse, and diversion

to be in the hands of their child or an
animal or a family member who
shouldn’t be using it or a friend who
is visiting because that could be
dangerous. Just a single dose can be
very dangerous to someone who is
not supposed to be using an opioid
analgesic.

So opioids should be locked or hidden
to avoid access by family or friends
and of course our patients need to
know never to share their opioids
with others because again, a single
dose can be regrettably but
realistically catastrophic with respect
to adverse outcomes, including
death.

Safe disposal is also very important.
There are increasing numbers of
community-sponsored take-back
programs so opioids in a particular
community may be disposed of
through this approach and if that’s
not available, the Office of Drug
Control national policy
recommendations have been
established and can be accessed to
allow for an environmentally friendly
disposal approach to these
medications, which often involves
taking the medication and disposing
of it with coffee grounds or cat litter.

Argoff

So what exactly is a prescription drug
monitoring program? By definition it
is a statewide electronic database
and it is designed to collect data on
substances dispensed in that
particular state. It is housed within a
designated state agency, so it could
be a regulatory, administrative or law
enforcement agency; this may vary
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from state to state and it’s accessible
only by authorized personnel.

For example, in New York state, for
me to access our database | need to
have a special identification number
and password and | have to file an
application to become an authorized
user of the PDMP.

What are the benefits? Well, thisis a
program that allows us to see what
controlled substances a specific
patient may be receiving in that state
and in that way it helps to support
legitimate access to controlled
substances.

PDMPs may also be able to help
identify and deter drug abuse and
diversion. They may be able to
facilitate identification and treatment
of those addicted to prescription
drugs by detecting certain patterns,
which can be very helpful in cases
where addiction is not obvious.

They also allow you to establish that
you will be monitoring every patient’s
opioid use patterns.

They may provide use and abuse data
to support public health efforts in a
more global way and it certainly helps
to educate all of us, especially our
patients, on how to effectively use
medications and how we can all play
arole in limiting abuse and hopefully
reduce diversion.
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PDMPs State by State’

* PDMPs vary by state based on
~ Prescriptions tracked
—  Which prescribers must report
~ Lagtime n reporting

Accesstodata
—~ PDMPs may modify prescribing §
behavior, reduce "doctor
shopping,” and speed
investigations

The full benefitof PDMPs will not be reached until all states
implement data sharing and interoperability between each other®

18

Argoff

As you can see, Missouri is the only
state currently without an enacted
prescription drug monitoring program
and most other states have an
operational prescription drug
monitoring program.

PDMPs vary state by state, but in
general they all are constructed to
help clinicians understand how
patients use prescription opioids,
which may then impact our
prescribing behavior. This can be
used to help reduce doctor shopping
and to promote higher levels of
safety.

It’s also fair to say that the full benefit
of prescription drug monitoring
programs will not be reached until all
states implement data sharing and
interoperability between each other
to ensure transparency of opioid use
across state lines.

Medicaid “Lock-In" Program

1 Patient, 1 PCP, 1 Pharmacy

t patients who overu

Argoff

Those of you with patients on
Medicaid are aware of its lock-in
program, which provides some ideas
on how to limit abuse as well.

Federal law allows Medicaid to
restrict patients who overutilize
Medicaid services to designated
providers. It does so by requiring a
patient to be seen by one HCP and
obtain their prescriptions from a
single pharmacy.

The purpose of this is to empower a
single provider to coordinate care, to
reduce doctor and pharmacy
shopping, to limit drug diversion, and
to reduce healthcare utilization and
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pharmacy cost. Now this might be
adopted by other governmental
payers beyond Medicaid and even by
private insurers as well to accomplish
the same purposes.

DEA Changes to Opioid Scheduling

Schedyle \/

Higher potential for abuse
and dependence

Lower potential for abuse
and dependence

20

Argoff

As we alluded to earlier, opioid
scheduling can also help address
prescription opioid abuse. As you
know, the lower the number, the
higher the potential for abuse and
dependence.

Hydrocodone products were
rescheduled from Schedule 3 to
Schedule 2 in late 2014, which makes
the process of obtaining a
prescription and refills somewhat
more difficult.

Opioid Risk Evaluation and Mitigation Strategies (REMS)

One or more
N
1o assure safe use'?

Argoff

The US Food and Drug Administration
has also established a series of steps
designed to help reduce opioid-
related risks, and these are known
collectively as opioid risk evaluation
and mitigation strategies, or REMS.

They include the establishment of a
medication guide or patient package
inserts, a communication plan, one or
more elements to assure safe use, an
implementation system and a
timetable for reporting the REMS
assessments to see if these strategies
have been effective or not.
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REMS Programs Differ by Opioid Class

22

Recent FDA ng Changes for ER/LA Opioids

INDICATION CHANGE #1 POST-MARKETING STUDIES
ER/LA opioids are indicated for FDA ires new studies to further
management of pain saver @naugh to assess the known serious isks of
require daily, around the clock, long- abuse,

increased sensitivity 1o
ferm opioid freatment and for which 1
allemalive freatments ere inadequaie

NEW BOXED WARNING

sufficiont management of pain

Argoff

REMS programs differ by opioid class.
For example, immediate-release
opioids do not require a risk
evaluation and mitigation strategy
program per FDA guidelines. The
transmucosal immediate-release
fentanyl products or TIRF do involve a
REMS program and practitioner and
manufacturer participation is
mandatory, with access restricted to
prescribers who have completed
certain educational activities and
have scored successfully on an
examination.

In other words, not everyone with a
DEA number can prescribe this
medication. There has to be an
additional set of educational activity
before that can happen.

With extended-release and long-
acting opioid therapy, participation in
the REMS program is not mandatory
for the practitioner and access is not
restricted to prescribers who have
fulfilled certain criteria.

Argoff

The federal government, through the
FDA, can also change what’s in the
package insert of a product. Here,
you see some recent changes in the
package inserts of extended-release
opioids.

As you can see, the indication itself
for extended-release and long-acting
opioids has changed in two ways.

The first change specifies that
extended release or long-acting
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A Multi-Faceted Approach to Addressing Opioid Abuse

- PDMPs
- REMS

Labeling changes

opioids are indicated for
management of pain severe enough
to require daily around the clock,
long-term opioid treatment and for
which alternative treatments are
inadequate.

The second change states that these
agents should be reserved for use in
patients for whom alternative
treatment options (for example, non-
opioid analgesics or immediate-
release opioids) are ineffective, not
tolerated or are otherwise
inadequate to provide sufficient
management of pain.

There are also post-marketing studies
the FDA now requires. The FDA
specifically is requiring new studies to
further assess the known serious risks
of misuse, abuse, and increased
sensitivity to pain (sometimes known
as hyperalgesia), addiction, overdose,
and death.

Finally, there is also a new boxed
warning that states “chronic maternal
use of these products during
pregnancy can result in neonatal
opioid withdrawal syndrome or
NOWS.”

Argoff

To summarize, we need to really
consider a multifaceted approach to
addressing opioid abuse. The key
stakeholders in this multifaceted
approach include healthcare
providers, patients, and government.
As we discussed, healthcare provider
strategies for mitigating opioid abuse
include universal precautions,
screening for drug abuse and abuse
risk, urine testing, and adherence
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monitoring.

Patients should also be educated,
specifically on the methods and
importance of safe use, safe storage,
and safe disposal of opioids.

The Federal and State government
have developed and continue to
develop programs aimed at making
opioid diversion and abuse more
difficult and less likely including the
use of prescription drug monitoring
programs, the risk evaluation and
mitigation strategy programs or
REMS, and labeling changes.

I hope you enjoyed this chapter of
the program and better understand
the role that HCPs, patients, and the
government play in a multifaceted
abuse mitigation strategy.

| also want to suggest that industry
may play a role in helping mitigate
opioid abuse. To tell you a little more
about this and the potential role of
abuse deterrent opioids, please
watch the final chapter in this series
presented by Dr. Michael Brennan.
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Part 4 — Developing Abuse-Deterrent Opioids

24

25

PAIN
MATTERS

DEVELOPING ABUSE-DETERRENT OPIOIDS

Brennan

I’'m Michael Brennan and I’'m the
medical director and chief medical
officer of the Pain Center of Fairfield
in Fairfield, Connecticut.

I’'m also associate medical director for
the Chronic Pain and Recovery Center
at the Silver Hill Hospital in New
Canaan, Connecticut.

Over the previous chapters in this
program, you heard about some of
the issues associated with opioid use
and how HCPs, patients, and the
government can help reduce risks
associated with opioid therapy.

Now, I'm going to tell you about the
potential role that the
pharmaceutical industry might play in
mitigating opioid abuse, specifically
through the development of abuse-
deterrent opioids.

Brennan

You'll see that there are 5 general
approaches that have been
recognized by the FDA as categories
of abuse deterrent opioids. These
include physical/chemical barriers,
antagonist combinations, aversion
substances added to the analgesic,
delivery system characteristics, and
finally, pro-drugs.

Each one of these will be discussed in
detail a little further on with how the
FDA will be testing the abuse
deterrent qualities, but keep in mind
that all of these products, no matter
how they’re made, have to have a key
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FDA Draft Guidance on Abuse-Deterrent Opioids

Provides guidance on studies that should be
conducted:

at a formulation has abuse-

vill be evaluated

+ What labeling claims m:
on the results of those

proposed based

component, which is: when the drug
is not altered or when the delivery
system is not altered, the medicine
works as well for pain with
comparable side effects to a drug that
does not have abuse deterrent
characteristics.

So that’s the technical issue, right?
Creating a drug that will work for
pain, but at the same time making it
difficult for somebody to want to
abuse that drug or make abusing the
drug less beneficial.

27

FDA Draft Guidance for Abuse-Deterrent Opioids

Brennan

So where does the industry get their
ideas on how to do this? There was a
guiding principle document known as
the Draft Guidance on Abuse
Deterrent Opioids that was published
by the FDA in 2013.

Anyone who is interested in getting
the background on abuse deterrents
should review this so they could see
the hard work that’s gone into it both
from the pharmaceutical industry, as
well as government oversight
agencies.

Brennan

There are several study types that
companies will need to subject their
products to in order to enable the
company to make claims in the
package insert. And for those of us
who see pharmaceutical reps or go to
programs, we know how important
this will be for getting the message
across to clinicians about abuse
deterrents.

So there are four general types of
studies that need to be done to get
the ultimate label of a true abuse
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deterrent opioid. Now, typically we
think that in a sequential series, one,
two, three and four, things would
follow each other, but it’s very
important to notice as we look
through these studies that they don’t
necessarily build upon each other.

And as we go into the types of abuse
deterrent technologies, it’ll become
clear that certain technologies may
meet one type of study and prove
beneficial, but not necessarily a
different type.

The first kind of studies are the
laboratory manipulation and
extraction studies. These determine
if tampering with the drug can
override the formulation and provide
access to the unadulterated opioid.

The next are the pharmacokinetic
studies. These look at how the
normal drug works when it’s been
taken by the individual, whether the
capsule or the aversion or the
antagonist that’s been added has any
direct effect on the intended
pharmacokinetic effect of the drug,
and after the drug has been
manipulated in the lab, if there is any
alteration in the pharmacokinetics.

For example, if there is an increased
availability of the drug or if there is a
shortening to peak plasma
concentration.

These studies are key because for
many of us, pharmacokinetics are
linked with the pharmacodynamic
effect of the drug.
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Four Tiers of Label Claims

3 Expectedtoresultina
meaningful reduction in abuse

The third type of test is the clinical
abuse potential study. These are
studies that look to see how the drug
in its unaltered and altered state is
viewed by recreational drug users.

Finally, and perhaps the greatest
hurdle, will be the post-marketing
studies. Has there been a
demonstrable reduction in abuse
based upon the availability of a
certain drug in the market? As you
can imagine, it’s going to take several
years to determine if there’s been a
positive effect.

Brennan

Now, there are four tiers of label
claims that can be achieved and put
into the package insert.

The first is that the medication has
been formulated with a
physiochemical barrier to abuse.

Another claim is that the drug is
expected to reduce or block the
effect of the opioid when the product
is manipulated.

The third is that the medication is
expected to result in a meaningful
reduction in abuse and finally, the
fourth tier that everyone will be
trying to achieve, is that the
formulation has been shown to
reduce abuse of the opioid molecule
in the community.
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FDA Draft Guidance for Laboratory Manipulation and
Extraction Studies

Study Design

Brennan

Let’s look carefully at the
manipulation studies that have been
put forth by the FDA. The goal of this
type of study is to see, through
physical or chemical manipulation, if
a drug can be easily extracted from
the formulation.

So the goal is to look at particle size
and determine if a small enough
particle of active drug can be
extracted through various methods
(including crushing, grinding,
hammering, chemical reactions, and
changing temperature). In other
words, think of whatever a closet
chemist might try to do to get that
active drug out of the delivery
system.

Let me emphasize this again.
Remember, the molecules we’re
using are the same 13 or so
molecules that are available in the
United States that are deemed opioid
analgesics. So it’s not the molecule
really. What we’re looking at are the
formulations carrying those
molecules. Can those formulations
protect and make it so the drug is less
likely to be used in ways other than
intended?

And the studies also include, as |
mentioned, solubility studies and
we’re trying to target three specific
means of abuse: snorting, smoking,
and injecting. Why are these three
the types mentioned by the FDA?
Because these are the approaches
that more often linked to substance
abuse and addiction.
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FDA Draft Guidance for Pharmacokinetic (PK) Studies
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FDA Draft Guidance for CAP* Studies

» Measurements of Interest
+ Drug iking (eg, How much did you like the drug?")
Bl - Assessmentofhigh (eg, “How high are you?")
2 + Good effects (eg, auphoria)
i + Bad effects (eg, specific AES)
+ Likelihoodto use drug again (g, “How likely are you to use this drug again?”)

Brennan

The second types of studies that |
mentioned earlier are the PK studies.
So for those of you who can
remember back to medical school,
pharmacokinetics look at how a drug
acts in the system by looking at
plasma concentration.

So we're interested at looking at
maximum plasma concentration, the
time to reach this maximum, the total
area under the curve, a relevant
partial area under the curve, which
we think is very important in
substance abuse that is, how quickly
does the drug get absorbed and how
much is absorbed in 30 minutes and
up to 2 hours, and then what'’s the
terminal elimination half-life?

What's very important in these trials
is to try and understand if
manipulation of the drug has an
effect on the rate of rise of drug
concentration. We want to
determine if other substances, benign
substances (food, alcohol, water,
other common solutions, such as
soda) might affect the way the drug is
ultimately absorbed and what effect
they might have, and also record the
incidence of adverse events.

Brennan

Let’s take a look at what are known in
the draft guidance as CAP, or Clinical
Abuse Potential, studies. These are
what we used to refer to as the
Human Abuse Liability potential of a
drug, measured in a way that many
clinicians find interesting.

It’s basically exposing recreational
non-dependent individuals to the
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FDA Draft Guidance for Postmarketing Studies

opioid formulation. So people who
aren’t physically dependent on an
opioid, but will use them
recreationally and have enough
experience to understand what the
normal high of an opioid would feel
like.

And what the subjects are asked to
do is tell us how much they like the
drug. So they’re given a visual analog
scale, sometimes it’sa 0 to a 100 or
it’s a strong dislike to a strong liking
similar to this bipolar scale on the
slide where the individual is asked
after being exposed to the drug how
much they like it or dislike it.

And they’re asked questions,
questions that you and | won’t ask in
our clinics, like how high are you,
what’s the euphoria like? | mean, we
may ask our patients about adverse
events, but here we’re trying to tease
out different information from these
recreational drug abusers and then
the all-important question, how likely
are you to abuse this drug if you can
get it?

st
» Shouid be carefully selected (ie, relevant to se)
By study chide high-fisk subjects (eg, drug abusers)

Study
Characteristics

of a Comparator
s

hanges)

Brennan

The FDA also notes that
pharmaceutical manufacturers can
conduct post-marketing studies in
order to examine if a formulation is
likely to decrease abuse in the
community.

The goals are to try and provide
estimates of how the drug is being
abused, whether it’s being snorted or
injected, and has this formulation
demonstrated a reduction in abuse.

These studies require sufficient
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numbers to determine whether or
not there is a real or an artificial
effect, and as such, study populations
are going to have to be carefully
selected to target real-world abusers.

Comparators will also be looked at to
see if changes are due to the
formulation or other factors, like
public service announcements and
education of consumers and
clinicians. There will also likely be
other opioid comparators as part of
these studies.

Brennan

Now that we’ve reviewed the studies
that may be conducted to test an
abuse-deterrent opioid formulation,
let’s switch gears and look at some of
the different approaches.

33

Abuse-Deterrent Formulations:
Crush-Resistant Pills and Capsules

Perhaps the most common form of
abuse deterrent is the crush-resistant
pills and capsules. All of these have
in common a process that makes it
either very difficult to crush the pill,
or as we see in the bottom right
picture on this slide, a pill that if
crushed becomes a viscous or
gelatinous substance that’s very
difficult, if not impossible, to draw up
in a syringe or to snort.

Brennan

Here we see a different approach,
which is the use of agonist/antagonist
* Comstcoaring may sl combinations.

+ Sequestered core contains an opioid ’ . .
Mlxlngme o o taker Q C/‘
+ No notable antagonist effect f taken (o ET—
RE * Cl) ot polets e spikidt ==
onfood

good
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Abuse-Deterrent Formulations: Agonist-Antagonist

- For example, in a medication with a
e o sequestered opioid antagonist core,
the antagonist will only be released if
the formulation is manipulated. If the
product is tampered with, however,
the sequestered antagonist is
released, countering the effects of
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e 5

The Continuing Evolution of Abuse-Deterrent Opioids

eing

misuse, abuse, and

lidance for the development

the opioid.

Regardless, we still have to ask, are
either of these approaches going to
prevent abuse entirely? Only time will
tell following the widespread use of
abuse-deterrent medications.

Brennan

In summary, different approaches to
opioid deterrence continue to evolve.
As | mentioned earlier, there are
aversive technologies, there are pro-
drugs that may become available.
This is a very exciting science and a
very exciting time to offer our
patients drugs that may make the
abuse of their drugs more difficult,
and may help potentially reduce
some of the stigma of taking pain
medicines.

It will take time to work through the
testing, especially the epidemiological
testing, but as these studies are
completed and reviewed by the FDA,
abuse-deterrent opioids will be able
to include language in their package
inserts to let clinicians know what
effect the formulation is likely to have
on abuse and abuse potential, which
will ultimately help us make better
informed decisions for our patients.

Thank you for watching this chapter
on the development of abuse-
deterrent opioids. If you haven’t
already, please be sure to return to
the main menu to watch the other
chapters, including Jeff Gudin talking
about the complexities we face in
pain management, and Charles Argoff
discussing a Multi-Faceted Approach
to Address Prescription Opoid Abuse.
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On behalf of all 3 faculty and Teva
Pharmaceuticals, we hope you
enjoyed the program and thank you
for your time.
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